In open clusters the scatter about the single-star main sequence is usually negligible. However, unresolved binary systems are brighter and redder than single stars, and thus some 'stars' appear shifted away from the main sequence. We make very simple models of the Praesepe cluster, and find evidence that low-mass systems prefer independent component masses, whereas systems of higher mass than the sun appear to favour some correlation towards equal-mass components.
I N T R O D U C T I O N
There is evidence for correlated component masses among bright binary systems , and evidence for no correlation among faint (My > 5) systems . The shape of the stellar luminosity function at magnitudes fainter than My « 12 is very sensitive to the properties of unresolved binary stars (see Kroupa et al. , this Colloquium) but the data are incomplete for the Praesepe cluster. High quality colour-magnitude data for open clusters offer another opportunity to study the mass-ratio distribution as a function of system mass which does not rely on close inspection of each 'star'. A 'second sequence' 0.75 mag brighter than the single-star main sequence is clearly discernible in a number of Galactic clusters and can result from unresolved binary systems. Johnson (1952) published photo-electric measurements of Praesepe members shown in Figure 1 .
We address two specific questions: How large is the proportion of binaries among single stars? And, are the data consistent with the hypothesis that component masses in binaries are uncorrected? A more detailed discussion is to be found in Kroupa (1992) .
M O D E L B A S I S
We make Monte-Carlo simulations of the data by generating 100,000 systems. We use a mass function for stars given by Kroupa et al. (these proceedings) and use their main-sequence mass-luminosity relation to assign each mass an absolute visual magnitude. We assume that all cluster members have the same composition, distance (167 pc) and age (8 x 10 8 yrs). Pre-and post-main-sequence evolution need not be taken into account for stars with 8.4 < V < 14. We assume that a fraction / of all systems are unresolved binary stars.
B I N A R Y S Y S T E M S A N D T H E C M D
Estimates of the binary fraction are usually based on the number, nb, of 'stars' about 0.2 mag brighter than the main sequence compared with the number, n m , within 0.2 mag of the main sequence. Assuming the photometric binary fraction to be given by / p = nb/n m these approaches typically yield f p « 0.25. To study this we transform the V-band to the Cousins /-band using a fiducial main sequence. A second sequence arises quite naturally from our assumption that component masses are uncorrelated but is not as pronounced as in Figure 1 . We count the number of objects with 9 < V < 14 and 0.2 magnitudes brighter than the main sequence. For our models with / = 0.4 we find / p = 0.10 and with / = 0.8, / p = 0.19. Applying a similar procedure to Praesepe we obtain / p = 0.24 with n b = 17. Bolte (1991) finds that at least 10 out of these 17 'stars' are spectroscopic binaries. Our simulation with / = 1 gives / p = 0.24 but the Poisson error alone is 0.06. These simulations suggest that the true proportion of binary systems in the Praesepe may be as large as 100% if the companion masses are not correlated.
C O R R E L A T E D M A S S E S
We introduce the parameter /i as the proportion of binary systems in which the masses are uncorrelated and chosen from the same mass function. Above we assumed f\ = 1. Here we take / i < 1 and assume that the remaining fraction, 1 -/ i , of binary systems consist of two equal-mass stars. The absolute Bband magnitude is obtained from our fiducial colour-magnitude relation, My = a(B -V) + b, where a and b are chosen so as to fit the main sequence for single stars in Figure 1 . We subdivide the V, B -V plane into four colour ranges as shown in Figure 1 and find solutions in / , /i space for each. Regions A, B and C lead to very similar solutions which differ from the solution in Region D. Our results imply an enhanced preference for equal-mass binary components for B -V < 0.8, as shown in Figure 2 .
